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any nutritional aspect of proteins and amino acids without reference
to their metabolism. The subject is deeply grounded in history and
it is helpful to review certain aspects of it here.
Definite ideas of protein metabolism have existed ever since the
time of Liebig. Voit's theory, which replaced the outmoded views of
Liebig, was derived from metabolic experiments with dogs. He ob-
served that a well-fed dog, subjected to fasting, excreted, at first, an
abundance of nitrogenous waste products, but as the fast continued
very little nitrogenous matter was excreted in the urine. This suggested
to Voit that a marked destruction of circulating protein occurs for a
time, during fasting, until this reserve is reduced to a low level. The
nitrogen excreted after reaching this low level was believed to have
its origin in the organized tissues. Voit attributed to the cells the
function of utilizing proteins, believing that the circulating protein is
drawn into the cells for transformation into degradation products
which later appear in the urine.
Voit's theory, first formulated in 1867, was criticized by Pfliiger in
1893, who presented a new one in its place. Pfliiger held that protein
must become living protoplasm before it can be utilized for the needs
of the-body. His pupil, Schondorff, perfused the blood of a starving
dog through its hind limbs, and the liver of a well-fed dog, and found
an increase in the excretion of urea. But when the blood of a well-
fed dog was perfused through the same channels as those of the
starving dog the output of urea was not increased. This indicated
that the determining factor in protein destruction is the state of
nutrition in the tissue cells and not the circulating protein. Physiolo-
gists were not satisfied with Pfliiger's hypothesis, since it was clear
from Voit's experiments that very large quantities of protein may be
metabolized with great rapidity, as shown by the large output of
urinary nitrogen following the ingestion of a high-protein meal. It was
difficult to believe that living protoplasm could be synthesized so
rapidly, and be almost immediately destroyed.
Folia ('05) possessed the genius to solve the problem in its main
outlines, and his interpretation of the mechanism of protein metab-
olism is almost universally accepted. He devised analytical procedures
which were less time-consuming and more accurate than any hitherto
available for the estimation in small amounts of all the principal con-
stituents of urine5 together with methods for the estimation of three
types of sulfur compounds which it contains. By means of these
methods complete analyses were made of urines from subjects
(human) given a high proteia diet, followed by a period of low pro-
tein consumption. The differences, as influenced by the protein, intake,
between the daily urines of two individuals (A and B) are illustrated
by the following record: